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WO 00/1 6777 PCT/1B99/01503 

5 PHARMACEUTICAL AGENTS FOR THE TREATMENT 

OF PARKINSON'S DISEASE. ADHD AND MICROADENOMAS 
Field of the Invention 

The present invention is directed to the use of certain pyrido[1,2-a)-pyrazine 
derivatives, also described as bis-azabicyclic compounds, in the treatment, of Parkinson's 
10 disease, attention deficit hyperactivity disorder ("ADHD") and microadenomas in mammals, 
including humans. It is also directed to the use of a dopamine-2 (D2) receptor agonist in 
combination with a serotonin-1A (5HT 1A ) receptor agonist for the treatment for Parkinson's 
Disease. It is also directed to the use of an alpha-2 (a 2 ) adrenergic receptor ligand in 
combination with either a D2 receptor agonist or a 5HT 1A receptor agonist for the treatment of 
15 ADHD. It is also directed to the use of a D2 receptor agonist in combination with a 5HT 1A 
receptor agonist for the treatment of ADHD. It is also directed to the use of an alpha-2 (<x 2 ) 
adrenergic receptor ligand in combination with both a D2 receptor agonist and a 5HT 1A 
receptor agonist for the treatment of ADHD. 

Background of the invention 
20 Serotonin plays a role in several psychiatric disorders, including anxiety, Alzheimer's 

disease, depression, nausea and vomiting, eating disorders, and migraine. (See Rasmussen 
et aL, "Chapter 1. Recent Progress in Serotonin (5HT) 1A Receptor Modulators", in Annual " 
Reports in Medicinal Chemistry. Section I. 30. pp. 1-9, 1995, Academic Press, Inc.; Antigas et 
aL, Trends Neurosci., 19 (9), 1996, pp. 378-383; and Wolf et aL, Drug Development 
25 Research, 40, 1997, pp. 17-34.) Serotonin also plays a role in both the positive and negative ' 
symptoms of schizophrenia. (See Sharma et aL, Psychiatric Annals .: 26 (2), February, 1996, 
pp. 88-92.) Serotonin 1A receptor agonists have been shown to increase prefrontal cortex 
dopamine (DA)* release. See Wedzony et al., Eur. J. Pharmacol. . 305: 73-78 (1996). 
Buspirone, a 5HT 1A receptor agonist, has been shown to be efficacious in treating a variety of 
iO symptoms associated with ADHD. Serotonin 1A receptor agonists have also been shown to 
reverse neuroleptic induced dystonia in nonhuman primates, a condition that mimics 
symptoms of human Parkinson's disease. See Casey, D. E, Neuropsvchooharmacol 
10:370S (1994). 

Symptoms associated with ADHD have been shown to be relieved by catecholamine 
15 releasing drugs such as methylphenidate, and by postsynaptic o2 adrenergic receptor 
agonists such as clonidine. Also, presynaptic <x2 adrenergic receptor antagonists have been 
shown to increase norepinephrine (NE) release. 

A number of 1-(2-pyrimidinyl)-444-(cyclic-imido)butyl]piperidine derivatives have been 
disclosed as anxiolytic agents which are generally lacking sedative activity. Among these are 
0 buspirone, where the cyclic-imido group is 4,4-tetramethylene-piperidine-2 ! 6-dion-1-yl (Wu et 
aL United States Patents 3.717,634 and 3,907,801); Casten et aL, United States Patent 
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5 4,182.763); gepirone. where the group is 4.4-dimethylpiperidine-2.6-dion-1-yl (Temple, 'Jr., 
United States Patent 4,423,049); and ipsapirone, wbere the group is 1,1-dioxobenzo(d] 
isothiazol-3(2H)-on-yl (Dompert et at, German patent publication 3.321.969-A1). See also 
Ishizumi et at, United States Patents 4,507,303 and 4,543,55; Freed et, at, United States 
Patent 4,562,255; Stack et at, United States Patent, 4,732,983'; New et at, United States 
10 PatenU.524,026; and Stack, United States Patent 4,788.290. 

• Compounds of the formula (I) below are disclosed in Upited States Patent 5,122,525 
'• as useful for the treatment of anxiety and depression. The use of such compounds for the 
treatment of addiction is described in United States Patent 5,616,885. 

Summary of the Invention 
15 This invention relates to a method of treating a disorder selected from Parkinson's 

disease, ADHD, and microadenomas in a mammal, including a human, comprising 
administering to a mammal in need of such treatment an amount of a compound of the 
formula 1 




• 5r 1 » ' 



' \ 
20 




or a pharmaceutical^ acceptable acid addition salt thereof, wherein 

XisNorCH; 

Yis 




or 




wo 
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SCH 2 , OCH 2 . Y 1 (CH 2 ) n or Y 1 (CH 2 )„ substituted. on carbon with up to 2 methyl groups; 
n is 1 or 2; and 

Y' is CH 2 , NH or NCH 3 ; 

that is effective in treating such disorder. 

In the compounds of the formula (I), Y is preferably 

O 

// 




A particularly preferred compound is that wherein Z is V\CH 2 ) n , Y 1 is CH 2 , n is 1 and 



X is N. 



The compounds of formula I are D2 receptor agonists and useful in the treatment of 
Parkinson's disease. They also exhibit 5HT 1A receptor agonist activity. 

The compounds of formula I also exhibit activity as a 2 adrenergic receptor antagonists 
and are useful in treatment of ADHD. The compounds increase hippocampal NE release and 
also increase prefrontal cortex DA release. 

The compounds of the formula I that are basic can form acid addition salts with a variety 
of organic and inorganic acids. The acids that can be used to prepare the pharmaceutically 
acceptable acid addition salts of the aforementioned base compounds of the formula I are those 
which form non-toxic acid addition salts, ml. salts containing pharmacologically acceptable 
anions, such as the hydrochloride, hydrobromide. hydroiodide, nitrate, sulfate, bisulfate, 
phosphate, acid phosphate, acetate, lactate, citrate, acid citrate, tartrate, bitartrate, succinate, 
maleate, fumarate. gluconate, saccharate, benzoate, methanesulfonate. ethanesulfonate, 
benzenesulfonate. p-toluenesulfonate and pamoate 1,V-methylene-bis-(2-hydroxy-3- 
naphthoate)]sa|ts. 

The term "treating" as used herein, refers to reversing, alleviating, inhibiting the progress 
of, or preventing the disorder or condition to which such term applies, or one or more symptoms 
of such disorder or condition. The term "treatment", as used herein, refers to the act of treating, 
as "treating" is defined immediately above. 
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5 This invention also relates to a method for treating Parkinson's Disease in a mammal, 

including a human, comprising administering to a mamma, in need of such treatment a D2 
receptor agonizing agent in combination with a 5HT 1A receptor agonizing agent, wherein the two 
foregoing active agents are present in amounts such that the combination of such agents . 
effective in treating Parkinson's Disease. , 
10 •' This invention also relates to a pharmaceutical composition for treating Parkmon s 

disease in a mamma., including a human, comprising: (a) a D2 receptor agonizing agent or a 
' pharmaceutics acceptable salt thereof, , (b) a 5HT 1A receptor agondng agent or 
pharmaceutics acceptab.e sa.t thereof; and (c) a pharmaceutically acceptable earner. where,n 
the foregoing two active agents are in the composition in amounts such that the coronation of 
15 such agents is effective in treating Parkinson's disease. 

This invention also relates to a method of treating ADHD in a mammal, .nc.ud.ng a 
human comprising administering to a mamma, in need of such treatment an a 2 adrenerg,c 
receptor .igand. or pharmaceutical*' acceptable salt thereof, in combination with either a D2 
' receptor agonttng agent or a 5HT 1A receptor agonfcng agent, or pharmaceutical* acceptable 
20 sa.t thereof, wherein the foregoing two active agents are present in amounts such that the 
combination of such active agents is effective in treating ADHD. 

This invention also relates to a pharmaceutical composition for treating ADHD .n a 
mammal, including a human, comprising: (a) ap a 2 adrenergic receptor .igand or a ' 
pharmaceutical^ acceptable saltthereof. (b) a D2 receptor agonizing agent or a 5HT 1A receptor 
25 Wing agent, or a pharmaceutically acceptable salt thereof;, and (c) a pharmaceutically 
acceptable carrier; wherein the two foregoing active agents are present in the compos,tion ,n 

amounts such that the combination of such agents is effective in treating ADHD. 

This invention also relates to a method of treating ADHD in a mammal, .nc.ud.ng a 

human, comprising administering to a mamma, in need of such treatment a D2 rector 
30 agonizing agent, or pharmaceutically acceptab.e salt thereof, in combination with, a 5HT. 
receptor agonfring agent, or pharmaceutically -^M^.^^^T 
active agents are present in amounts such that the combination of such active agents ,s effective 

in treating ADHD. s 

This invention also relates to a pharmaceutical composition for treating ADHD .n a 

35 mammal, including a human, comprising: (a) a D2 receptor agonttng agent or a 
pharmaceutical "acceptable saR thereof; (b) a 5HT 1A receptor agon^g agent or a 
pharmaceutically acceptable saft thereof, and (c) a pharmaceutical* acceptable carrier; wherem 
the two foregoing active agents are present in the composition in amounts such that the 
combination of such agents is effective in treating ADHD. 

40 This invention also relates to a method of treating ADHD in a mammal. .nc.ud.ng a 

human, comprising administering to a mamma, in need of such treatment an « 2 adrenergtc 
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l 

recepto, ligand Sr pharmaceudcaHy acceptable sa» thereof, in combination wdh a D2 receptor 
agoncing agent, or'pharmaceudcal.y acceptable sa« thereof, ana also a 5HTia receptor 
Zm> <U « pnanakeoWt, accept sad .hereof, wherein the toree foregos,g acfwe 
are present in arrets such M .he combined of such a*e agento . e«eo« to 

^ Th^nvendon also relates to a pharmaceudca, composition for treating ADHD in a 
m amma. including a human, comprising: (a) an a, adrenerg* rscepto. «gand o, a 
nltLy acceptable sat. toereof; M « « receptor ageing agent or a 

ZZ£Z accepL sad thereof; and (d) a pharmaceu.** acoeptadte carder, where. 
ZZZ*™ ~ agento are presen, in me compost to amounts such the. toe 
combination of such agents is effective in treating ADHD. 

~ds o, the tomada I may contain chirai cenfem and toe™*, may ex* . 
deferent enantonenc and dfcstereom* forms. Theterm -compounds of me formuta r. as used 
herein refers to alt optical iaomers and all other storeoisomers of compounds of the formula I as 
eL above, and to al, racem* and outer mitres .hereof, and to a. pharmaceudca, 
composidons and methods of treatment defined above M contain o, employ such .somers or 

"'^Formula I above ir.ohK.es compounds idendcal to those dep^d but for the fact that one 
or more hydrogen or canton atoms are. replaced by isotopes .hereof. Such compounds are 
useful as Larch and dagnosdc fools in.mefcbolism pharmacohinedo studies and in binding , 
assays. Sp«*c appHcadons in research Mode radioligand bind«tg assays. atdoradK^phy 

studies and in vivo binding studies. _ 

- E*amp.es of D2 receptor agonizing agents that can be used tn toe metoods of to* 
invendon include, but a* not Med to. compounds of toe formuta I and toe pharmacaubcally 
30 acceoBttesalto,perg«e.btomccnptane.ropi^ 

tampfcs o?5HT„ receptor ageing agents toa. can be used in toe metoods o,* B 
invndon include but are not limited to: (a) compounds of toa formula I and their 

Z^Uo, gepirone (U.S. Paten. 4.423.049* (o) *sapirone (German pafen, pub^ 
35 3 321,969-A1);and(d)andflexinoxan. . 

Examples of «, adrenergic receptor antagonfcing agents that can be used in the 
methods of this invention include, but are not lim*ed to. compounds of the formuia . and the. 



20 



25 



40 



pharmaceutical^ acceptable salts, yohimbine and idazoxan. 

Examples of more specie embodiments of this invention are the above methods of 
treating ADHD and pharmaceutical compositions for the treatment of ADHD that employ an a 2 
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adrenergic receptor ligand wherein such ligand is a presynaptic a, adrenergic receptor 
antagonist or a post synaptic a, adrenergic receptor agonist. 

A prefld method o. this invent is a method o. treating Parkings Disease ,n a 
mamma,, inctcding a human, comprise administering to a mamma, in need o. such treatment 
anam W ntofmeMov»ngcomr«uhdot*efermulalahownbeto»y: 




10 



i e wherein X is nitrogen, wherein Y is a group of the formula 

O 




20 



0 



.(•sunipetron-). or pharmaceutic^ accept sell, thereof, that Is effect in tfeadng 

1S toured emhodimen, o, «s in.en.ton ts a method for U = . 

mammai including a human, combing administering to a mammai in need of such eeatmen, 
I ami, o, sunip^ron. o, pharmaceu«ca,„ accepted* sa» toereof. mat * effectwe ,n 

^1 prefened method of this invention is a method for Mft, microadenomas in 
a mamma, including a human, comprfcing administer to a mamma, in^er . O.J* 
lament an amount of sunipefron. or pharmaceuttoa,,, accepted* sa« thereof, that . 
effective in treating microadenomas 

Rriisf Descrir * 8 "" " f « hft Drawings 
Figure 1 shows parkinsonian scores obtained in monkeys treated with either 0.5 
25 mg/kg or 1.0 mg/kg of a compound of formula I. 

retailed Des *"P»p" of tha Invention 
A» patents, paten, applications, and articles feted harem are hereby incorporated*, 

30 prepared as deeded In United States Patont 5.122.525. Unitod States Paten, 5.185.440. 
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, , , h ^tes pfctrt 5 455 350, United States Patent Application 08/470.377, which was filed 

state ^ 

^ The acids that can be used to prepare the 
pharmaceuhcaiiy accep _ sa | ts containing pharmacologically acceptable 

n^teate. fumaiate. glucose, sacc ^ ^ ^ 

r:rrrrrrrr. o te n , » ~ r : 

sans o, ma base compounds *M invent ara readily P<e pamd * 
«Jl basa compound v* a substan«a,f, eoufcalen, amount o. ma chosen — » 

JLnl Uaon careful evaporation of M sclent, the desired sc*d salt is oblainad. 

* F T sH J» ParKinson, disaasa. ADHD or microadenomas In a human • 

2 prefer! -oute o, admlnfctratfen * 9—* -* k- ' 
.JTSiJlr. in.™, Interna,, - be Mar«d in spec*, cases. 
, £ S-i * - by dlseaae. or «ba paben, * unable » J. i on 

Imbodlmant Ihe compound o. formula I Is administered in an lndw«.ual dosage of about 1* 
■ffiSK^ P- «*- * conbollad^leasa fo-mulabon oa„ be 

^bro^r:^^--n^a,b a «an 

of Dharmaceubcal compositions comprising a. feast one of tha compounds of the fomtuto (1) 

»• « „, oenerally formulatad in a convenbonal manner ublizing sol* or liquid 
ST ZTT^*. » - - o, desired admintstraffcn: ,r oral 
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, powders.and the like; and, .o, parenteral administration, in the form o. inject soiufione or 
""ZCZZ^* » - 02 recepto, cap* determined using the fi*w 02 

ri-, - h— 0,-9 <*> receptor a. grown CM75 fias*, ,0 
o aiucose containing minimal essential meda (DMEM; Gibco) supplemented wrth 10* lata, 
0 glucosa COM g ^ dislodged with 5 mM EDTA in PBS and homogenized in 

' "Za Z 7 MgSo! using a Bhnkman Po^n a, se«atg . to, 20 sec 

irjnes ^recovered after m^pte rounds of separation b» cantnfugafion and 

, 5 tubes conning incubafion buffer (50 M Trie HCi, 120 mM NaCI. 2 mM MgC, « W 
!m CaCI pH 7 2) various opnoantratjons ot test drug, and fHl-aprparon. (0,06 nM final 
^ ^ Amtham, Artngten Hefchte IL,. N o,apa* binding ia determ>ted in ma 
ZZe o. 2 uM W-buadamol, After 45 min at 30'C. incubations are terminated by rap* 
' Zn through Wu«man GF/B fitters using a Brande, cell harder. The "«^M- 
20 « hedusinglx^mlofics^dbunerand *•>« * «—?»"• 

Tn In Infing o, the fitters in Readme s*fi te fion ccckta» (tor Irifiated ^ands,^ 
„„, K. (0 06 nM, for the radfcligand is determined previously by saturation analysis and used , to 
; calculate apparently by means of the Cheng-PrusofJ equation. ' 
, 2 agcJa or antagon*. acfivH, o, a compound at the 02 receptor can be 
25 determined using the following three assays. • 
m HumanD ! receptormodulafionofcAMPformationinGH.C,<jells 

GH 4 C, cells, derived from rat pituitary, expressing either the long or short forma of the 
human O, receptor, are grown ,o confluence in (HAM) F-10 Nutnen, Mixture (Gibco) 
rented w* 10% PBS and 2 mM ,-g,utomine and 10 Urn, pan«,n-sfieptomyan in .1. 
™ 175 flasks The cella are dialodged with 5 mM ethytenediamine tetraacehc aad (E0TA) in 
b^ed aafine (PBS, and resuspanded in PBS containing 5 mM MgCI,. 30 mM 
h Zyefiiyipiper.ine-N.thaneaufion, ac« (HEPES), and 50 mM leobuc,, mefhyl xant* . 
iBMxT C* -200,or»uba) are exposed to 5 mM fore**, 100 nM quin P role or foteKolm 
plua qumpirole plus antagonist fix 11 minutes. In expedments w* antagoniste. cells , m 
35 ZZ**»L»«*»" minuteepnortoquinpirptechaltenge. To iudge agon* actrv«y. 

cT»tea S on,s.qu*piro,e. The reaction is terminated * the add«on o, «r^» £ 
,„d samples are neutral -h 5N potassium hydroxide and 2 M Tna b*r. C*.c AMP 
tevels a« measured using a commerciall, available competitive binding fid (Amarsbam). IC„ 
40 vaUtea are canted by linear ragteseton ana** o, the concantte«on,eap.™a. 
Apparent^ueaateca^teduaingmeequa^K^K^d 
(2) Electrophysiology in Rat Brain Slices 
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Ma.e Sprague-Dawley rats (200-250 gm. Char.es River Laboratories, Wilmington. MA) 
' *!Ld with halothane decapitated and the brains quickly removed to .ce- 

rsrni tje» ~ « - « » - « « - ^ 

S mM NaHCO, 10 m M glucose. 2 mM MgSO,7H,0 and 2 mM CaCi, : pH 7.4 . The 

laTlla area is blocked ana gloed ,s,ng oy*noae,vHa,e ,o the stage o, a Lance 

n llmMSels ,000) •* - ice cold neonan. Corona, siices ,350 * are =e« and 
0 Vitwtome (Senes « » ^ For (ecoriJ|ng s||Ces are 

.aced in cha m bar where they a. computet, submerged in 

pUced on a nylon net . » ^ ^ 6y « 

,5 . potentials are record* I « 9 ^ ^ ^ ^ 

r;r i e o rx -.- - — . — 

curves are constructed and analyzed by linear regress.on. 

IL* o^xpoaed dialys* membrane are ftjpttM Mo are nucleus aocombens (M> 1 J. 
^ 2 DV Z o, me* Sprague (300-350,, anesthefced w»h £ 

25 ^ and -£ ^-^T^^ ' 

r:«rr:z::n -oo ^ - 

'MM The probe is perfused overnight with artificial cerebrospma. flu,d (147 mM NaCI 2 . 2.7 
I KC 1 3 1 CaC, 1.0 mM MgCI, and 0.1 mM ascorbic acid) at 0.5 mUm.n. The next 
mM KCI. 1 .3 mM u _ _ ^ connecting me probe 

M ^wTp^ n ^ loop in a OECAOE 

Sc* inieored oo,o «. column eve. 20 or 25 a*. - »C 

over a BOS Hyper, C. 3 m cokaon ^^^S2. » 

notassium phosphate mobile phase of pH 5.u, coma.miy 

£ZT J I and del».red a, a How rate of 0.35 nWimr b» an 

C IpTretfc de.eo.on o. dopamine * performed u.k* a 9 *ssy e4a*ode o 

^DECADE deteemr se, at 550 mV vs Ag/AgCI. Extract levels of dopamine are 

ouanUfied by comparing peak heights with those of standards. 

j : ^^ re ieaseofDAmon«ored for4to7hours. Dialysate concentrators are 
treSltpeX o, bas*e. O^safe - DA are not cc-cted for 
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5 recovery across the dialysis fiber. To determine whether each dose of drug has a significant 
. effect, on nucleus accumbens DA release multivariate^ analysis of variance with repeated 
measures over time is performed using SuperANova software (Abacus Concepts, Inc. 
Berkeley CA.) 

• The ability of a particular compound to exhibit an ahti-Parkinsonian effect in 
1.0 nonhum'an primates can be determined using the procedures described by Greenemyre et aj., 
Ann . Neurol ., 35:655-661. 1994, and Klockgether et al'., Ahn. Neurol ., 30:717-723, 1991. 

• The agonist and antagonist activities of a particular compound of the invention at 5- 
HT 1A receptors can be determined using a single saturating concentration according to the 
following procedure. Male Hartley guinea pigs are decapitated and 5-HT 1A receptors are 
1 5 dissected out of the hippocampus. The individual tissues are homogenized in 5 mM HEPES 
buffer containing 1 mM EGTA (pH 7.5) using a hand-held glass-Teflon® homogenizer and 
centrifuged at 35,000 x g for 10 minutes at 4°C. The pellets are resuspended in 100 'mM 
HEPES buffer containing 1 mM EGTA (pH 7.5) to a final protein concentration of 20 mg 
' (hippocampus) or 5 mg (substantia nigra) of protein per tube. The following agents are added 
20 so that the. reaction mix in each tube contained 2.0 mM MgCI 2 , 0.5 mM ATP, 1.0 mM cAMP. 
0 5 mM IBMX, 10 mM phosphocreatine, 0.31 mg/mL creatine phosphokinase. 100 mM GTP 
and 0.5-1 microcuries of [ 32 P]-ATP (30 Ci/mmol: NEG-003 - New England Nuclear). 
" incubation is initiated by the addition of tissue to siliconized microfuge tubes (in triplicate)' at 
30°C for 15 minutes. Each tube receives 20 mL tissue, 10 mL drug or buffer (at 1 0X. final 
25 concentration). 10mL 32 nM agonist or buffer (at 1 0X final concentration), 20mL forskolin (3 
mM final concentration) and 40 mL of the preceding reaction mix. Incubation is terminated by 
the addition of 100 mL 2% SDS, 1.3 mM cAMP, 45 mM ATP solution containing 40.000 dpm 
[ 3 H]-cAMP (30 Ci/mmol: NET-275 - New England Nuclear) to monitor the recovery of cAMP 
from the columns. Thfe separation of [ 32 P]-ATP and [ 32 P]-cAMP is accomplished using the 
30 method of Salomon ej al.. AnalyticaJ Biochemistry. 1974. fifi, 541-548. Radioactivity is 
quantified by liquid scintillation counting. Maximal inhibition is defined by 10 mM (R)-8-OH- 
DPAT for 5-HT 1A receptors. Percent inhibition by the, test compound is then calculated in 
relation to the inhibitory effect of (R)-8-OH-DPAT. The reversal of agonist induced inhibition of 
forskolin-stimulated adenylate cyclase activity is calculated in relation to the 32 nM agonist 
35 effect. 

This invention relates both to methods of treating Parkinson's disease and ADHD in 
which the two or three active agents employed are administered together, as part of the same 
pharmaceutical composition, as well as to methods in which these active agents are 
administered separately as part of an appropriate dose regimen designed to obtain the benefits 
-40 of the combination therapy. The appropriate dose regimen, the amount of each dose 
administered, and specific intervals between doses of each active agent will depend upon the 
subject being treated, how well tolerated the drug is and the severity of the condition. Generally. 
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, in can*™ ou. thOabove oombinavon «** <" ,hls inVK * 0n ' 5HT ' A "TTTT 

me «, adrenergic receptor *and - be administered in an amount ranging ,rom about 1.0 - 100 
„ per da, in singia or divided doses, in the case o. an „, adrenergic receptc, antagonist, and 
Z 1 1* JL - about 0.1. - 100 mg par da, .in sing* or d«ed doses, in me case o, 
0 aTenergic emptor agonist in smgie o, d^ed doses, and the D2 receptor agonist - be 

Hired I an amount ranging .mm ahou, 0.5 mg - 25 mg pa, da, in .» or 
ti le FDA approved drugs the, are used in me comb^on methods o, ft. ~ 
- « 9— b, u,e dosage ranges to, such drugs ma, are speded » the 
£ .Lk Reference) Venations ma, nevehheiess occur depending upon the specks of 
T^Kt rasponse to said med^nent as we. as on tbe *pe o, 

r^ToTtn so™ instances, dosage ieveis beiow tne torn M4 me assart range ma, 
Urn man adequate, white in oth«r oases, m targar doses ma, be empioved v*ou« causa* 
iZj! side lot provided ma, such Krge, dosas am M d«ed mm savera, sma» doses 
on for administration throughout the day. 

The combined rnamods ilk »«*» mctud, merhods wherem me desaed 

Zloeuto, ccmposi^ o. mis inven.cn ma, exhib* more man or* pharmaceuKal ~« 
. eg 5^. dgon^od * agon*m, inciude mose pharnnaceufca, commons wherein ^ 
25 me desired pharmacauUca, a*«es an, pmsen. in one compound o, pharmacy . 

accepubje s^ ^ ^ ^ reC epmr agonists, and ,he a, mcepto. antagon^ 

.ha, are emptoved in me pharmaceutical compositions and methods of mis invention are 

30 riermeomtorpamn^ratroule. Compost coming bom a 02 recapto, agon., and a 

ahovegu^atme^ ^ ^ ^ ^ „ ,„ ^pinaaon w*h 

phannaceu^ accepmbie oan*rs or dituen B b, e*her of me n^es W "~ * 
: such adminis«on ma, be c*hed out , sir* or mutopie *oses. Mom pan** a^ 
therapeutic agents of «* im**on pan be administered m a wide vanef, of afferent dosage 
ia Z ma, be combined v* M«M ""»«"*" 
an H oftbL caJLs. K*eng«. troches, hard candfcs, suppostoies. agu^ua suspenses. 
40 - *• * — so«d d*en* or «ers. 
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10 



stt « aqueous med« and vaa.ua .«*«* organic Events, etc. Moreover oral 
p h ,rmaceu,ica, composes can be suHabV sweetened. eod, W favored. ■»■"■*•» 
Lpeufc compounds o. this invention, when administered separate,, <]*. no, ,n me same 
p h armaceut*a, oomposition) are present in such dosage fomts a, cxrncemraSon fcvels «n 
from about 5.0% to about 70% by weight. . 

tor oral administration, table,* containing venous excipients such as mxxorxystaWne 
ce»u,ose sodium Crate, calcium carbonate, dicalcium phdsphate and gtycine ma, be emptoyed 
' afcng -b venous d,«n.egrante au* as starch (and prefer com. pota* « 
,Jo acid and certain complex sillca.es. together w* granulabon binders l*e 
JLmnmkm. suomse. gelatin and acacia. Add**,*. Iubnca«ng agents auch as. 
, ^Tnesium sfca-ate. sod,m fc-ryr eu»a«e and are often ve* usefcl for tab^ng purposes 
^^i^aofaaWarWema^laobeemplo^aaMeming^nda^pre^ed 

m a,erta,s in dtis conned a,ad ino,ude fcctose o, m« augar as we,, as h*h motou,ar «e,gh 
poMfhyfene g,yco,s. Whan aqueous suspense and/or elixirs » rteaaed tor oral 
' Administration, M active ingredient ma, be combined w* vartous sweeten*, or tavonng 
0 agems, coding matter or dyes, and. if so desired, emulsifying and/o, suspending agenfa as w. I. 
pother with such >uents aa water. ethano,. propylene ghroo,. glycerin and vanoua „ k e 

... combinations thereof. . L .-^ 

For parenteral administration, solutions of a therapeutic agent in erther sesame br 
peanut oil or in aqueous propylene glyool may be employed. The aqueous solutions should be 

25 Suitably buffered if necessary and. the liquid diluent first rendered isotonic. These aqueous 
solutions are suitable for intravenous injection purposes. The o»y solutions are suitable for 
intraarticular, intramuscular and subcutaneous injection purposes. The preparation of all these 
solutions under sterile conditions is readily accomplished by standard pharmaceutica. techn,ques 
well known to those skilled in the art _ 

30 The following example is intended only to illustrate the invention, and not to be 

interpreted as limiting its scope. 

Example 

The behavioral effects of administration of sunipetron on parkinsonian score in MPTP- 
(1-methy.-4- P heny.-1,2.3 l 6-tetrahydropyridine) treated monkeys was determined. The 
35 methods employed are described in Greenemyre et a... supra and Klockgether et al.. supra. 

Briefly parkinsonian monkeys were administered 0.5 mg/kg or 1.0 mg/kg of 
sunipetron and the severity of parkinsonian symptoms was rated at each of 4 time points after 
drug administration as compared with administration of a control solution p/eh,c.e-). 

Parkinsonian scores obtained from the study are shown in Figure 1. Comb,ned wrth 
40 the estimates shown for plasma levels of the compound following administration, the data 
demonstrate that the maximum reduction in parkinsonian score was attained at p.asma levels 
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of approximately 200 ng/ml. The minimum effective plasma level was approximately 100 
ng/ml. . ' 
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CLAIMS 

, A method of treating a disorder selected, from Parkinson's Disease, ADHD, 
and microadenomas in a mammal, comprising administering to a mammal in need of such 
treatment an amount of a compound of the formula 

Y' 



10 




or a pharmaceutical acceptable acid addition salts thereof, wherein 

XisNorCH, 

Yis 



0 4 



or 




Zis 



15 




r7^ 



SCH 2 , OCH 2 , Y 1 (CH 2 )„ or Y'(CH 2 )„ substituted on carbon with up to 2 methyl groups; 

n is 1 or 2; and 

Y 1 is CH 2 . NH or NCH 3 ; 

that is effective in treating such disorder. 
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2. A»method according tp claim 1 wherein the compound of formula (I) or 
pharmaceutically acceptable salt that is employed is one wherein Y is 



10 



15 



25 



30 



O 




Z is Y^CHzk Y 1 is CH 2l n is 1 and X is N. 

3 A method for treating Parkinson's disease in a mammal, comprising 
administering to a mammal in need of such treatment a D2 receptor agonizing agent, or a 
pharmaceutically acceptable salt thereof, in combination with a 5HT 1A receptor agonizing agent, 
or a pharmaceutically acceptable salt thereof, wherein the two foregoing active agents are 
present in amounts such that the combination of such, agents is effective in treating Parkinson's 
disease. 

4. A pharmaceutical composition for treating Parkinson's disease in a mammal, 
comprising: (a) a D2 receptor agonizing agent, or a pharmaceutically acceptable salt thereof; (b) 
a 5HT 1A receptor agonizing agent, or a pharmaceutically acceptable salt thereof; and (c) a 
pharmaceutically acceptable carrier; wherein the foregoing two active agents are present in the 
composition in amounts such that the combination of such agents is effective in treating 

20 Parkinson's disease. • , 

5. A method of treating ADHD in a mammal, comprising administering to a 

mammal in need of such treatment an a 2 adrenergic receptor ligand, or a pharmaceutically 
acceptable salt thereof, in combination with a D2 receptor agonizing agent, or a pharmaceutically 
acceptable salt thereof, and also in combination with a 5HT 1A receptor agonizing agent, or a 
pharmaceutically acceptable salt thereof, wherein the three foregoing active agents are present 
in amounts such that the combination of such active agents is effective in treating ADHD. 

6. A pharmaceutical composition for treating ADHD in a mammal, comprising: (a) 
an a 2 adrenergic receptor ligand. or pharmaceutically acceptable salt thereof, (b) a D2 receptor 
agonizing agent, or a pharmaceutically acceptable salt thereof; (c) a 5HT 1A receptor agonizing 
agent, or pharmaceutically acceptable salt thereof; and (d) a pharmaceutically acceptable carrier; 
wherein the foregoing three active agents are present in the composition in amounts such that 
the combination of such active agents is effective in treating ADHD. 

7. a method of treating ADHD in a mammal, comprising administering to a 
mammal in need of such treatment an a 2 adrenergic receptor ligand, or a pharmaceutically 

35 acceptable salt thereof, in combination with a D2 receptor agonizing agent or a 5HT 1A receptor 
agonizing agent, or a. pharmaceutically acceptable salt thereof, wherein the foregoing two active 
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15 



20 



5 agents are present in amounts such that the combination of such active agents is effective in 

treating ADHD. : » 

8 A pharmaceutical composition for treating ADHD in a mammal, comprising: (a) 

an a 2 adrenergic receptor ligand or a pharmaceuticaliy acceptable salt thereof; (b) a D2 receptor 
agonizing agent or a 5HT 1A receptor agonizing agent, or a pharmaceuticaliy acceptable salt 
1 0 thereof; 'and (c) a pharmaceuticaliy acceptable earner; wherein the two-foregoing active agents 
are in the composition in amounts such that the combination of such,agents in the composition is 
' effective in treating ADHD. 

9. A method of treating ADHD in a mammal, comprising administering to a 
mammal in need of such treatment a D2 receptor agonizing agent, or pharmaceuticaliy 
acceptable salt thereof, in combination with a 5HT 1A receptor agonizing agent, or 
pharmaceuticaliy acceptable salt thereof, wherein the foregoing two active agents are present in 
amounts such that the combination of such active agents is effective in treating ADHD. 

10. A pharmaceutical composition for treating ADHD in a mammal, comprising: (a) 
a D2 receptor agonizing agent or a pharmaceuticaliy acceptable salt thereof, (b) a 5HT 1A 
receptor agonizing agent or a pharmaceuticaliy acceptable salt thereof, and (c) a 
pharmaceuticaliy acceptable carrier; wherein the foregoing two active agents are present in the 

...... composition in amounts such that the combination of such, agents in the composition is effective 

in treating ADHD. , 

11. A method according to claim 1 of treating Parkinsons disease in a mammal. 
25 comprising administering to a mammal in need of such treatment an, amount of sunipetfon. or a 

pharmaceuticaliy acceptable salt thereof, that is effective in treating Parkinson's' Disease. 

12. A method according to claim 1 of treating ADHD in a mammal, comprising 
administering to a mammal in need of such treatment an amount of sunipetron. or a 
pharmaceuticaliy acceptable salt thereof, that is effective in treating ADHD. 

13. A method according to claim 1 of treating microadenomas in a mammal, 
comprising administering to a mammal in need of such treatment an amount of sunipetron. or 

1 a pharmaceuticaliy acceptable salt thereof, that is effective in treating microadenomas. 

14. A method according to claim 5. wherein the a 2 adrenergic receptor ligand that 
is employed is a presynaptic a 2 adrenergic receptor antagonist or a postsynaptic o 2 adrenergic 

35 receptor agonist 

15. A method according to claim 7. wherein the a 2 adrenergic receptor ligand that 
is employed is a presynaptic <x 2 adrenergic receptor antagonist or a postsynaptic a 2 adrenergic 
receptor agonist 

16. A pharmaceutical composition according to claim 6. wherein the a 2 adrenergic 
40 receptor ligand that is employed is a presynaptic a 2 adrenergic receptor antagonist or a 

postsynaptic a 2 adrenergic receptor agonist 



30 
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5 17. *A pharmaceutical composition according to claim 8, wherein the a 2 adrenergic 

receptor lig'and that' is employed is a presynaptic a 2 ' adrenergic receptor antagonist or a 
postsynaptic a 2 adrenergic receptor agonist. 

18. A pharmaceutical composition for treating a disorder selected from Parkinson's 
Disease, ADHD, and microadenomas in a mammal, comprising an amount of a compound of 
10 the formula 




or a pharmaceutical^ acceptable acid addition salt thereof, wherein 
XisNorCH; 

Yis , 



M 



15 



N \ 



N-4 



Zis 



or 






SCH 2 , OCH 2l Y 1 (CH 2 ) n or Y\CH 2 )* substituted on carbon with up to 2 methyl groups; 
n is 1 or 2; and 
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Y 1 is CH 2 , NH or NCH 3 ; 

that is effective in treating such disorder, and a bharmaceutically acceptable carrier. 
19. A pharmaceutical composition according to claim 18 wherein the compound 
of formula (I) or pharmaceutical^ acceptable salt that is employed is one wherein, Y is 

O ■ 

J/ 




10 



Z is Y 1 (CH 2 )„, Y 1 is CH 2 , n is 1 and X is N. 



\ 
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